MAKE  THE  CONNECTION. ..SIMPLER 


THEPOPCOM  X-100  THE  OUTMODED  MODEM 


And  as  you  can  see.  our  POP- 
COM  X-100  modem  makes 
getting  started  a  lot  simpler. 


and  re-dial  just 
somebody  got 


Our  POPCOM  X-100  automat¬ 
ically  adapts  to  the  interface 


what  kind  ot  RS-232  interface 
you  have  And  our  X-100  trans- 


1200  bps  rate  as  well  as  the 


The  POPCOM  X-100  use- 
munications  packages  a- 


PRENTICE  Corporation 
PO  Box  3544 
Sunnyvale  CA  94088 
408  734-9855 


1.  Plug  the  modem  into  a  power 


NOTE  THE  POPCOM  MODEL  X-100 
ONLY  COSTS  S475. 


1.  Plug  the  transformer  into  a 


4.  Determine  whether  your 
computer  IS  a  DTE  or  DCE 
(Check  the  manual  if  in  doubt  ) 

5.  Carefully  open  the  case  of  your 

CAUTION:  MAKE  SURE  THE  POWER 
IS  OFF  BEFORE  OPENING  THE  CASE 

6.  Set  the  eight  binary  switches 
(^consult  your  manual  for 

7.  Carefully  close  the  case 

9.  Plug  the  modem  into  the 
computer. 

10.  Turn  on  the  computer 
NOTE:  IF  YOU  WANT  TO  SIMULATE 
VOICE  DATA  SWITCHING  GO  BUY 
ANOTHER  ADAPTOR. 


i  PRENTICE 


POPCOM 

MODEMS 


For 

datacomm 

network 

monitoriim 

and 

management, 

there^ 
only  one... 


For  more  information  about  Avant-Garde  products, 
call  Art  Alberding  at  609-778-7000. 

Or  write  to: 

8000  Commerce  Rffkwy 
Mt.  Laurel,  New  Jersey  08054 


If  you  have  24  lines,  like  SL  tal  iMinnKe 
Or  2000,  like  Smdkeni  Bel  TdephoM... 

There’s  only  one  Avant-Garde. 

If  you  are  an  insurance  company, 

Uke  MelropoilMi  Life 
A  utility,  like  PSE&G 
A  bank,  Uke  Connedkiit  Bvik  andlhist 
A  retailer,  Uke  Best  Products 
A  telephone  company,  Uke  New  Yoric  TUephone 
An  entertainment  comply,  Uke  Disney 
A  government  organization, 

Uke  the  Ubniy  of  Ompess 
Or  a  manufiicturer,  Uke  BMW . . . 

There’s  only  one  Avant-Garde. 

If  you  want  performance  monitoring  mily, 

Uke  Weatfai^oase  and  Honw  IiMiraiice 
Or  electronic  matrix  switching  integrated 
with  performance  monitoring,  Uke  GTE, 
EqiritaUe,  and  Sheanou/ American  Express ! . . 
There’s  only  one  Avant-Garde. 

From  BMW  in  Munich 

to  C^omia  State  Automobile  Association 

From  CSST  in  Quebec  Gty 

to  Florida  Power  &  UgM  in  Miami. 

From  FMelty  Systems  in  Boston 
to  El  Fbso  Natural  Gas  ... 

There’s  orUy  one  Avant-Garde. 

For  Net/Alert,  the  performance  monitoring 
and  management  system,  field-proven  and 
continually  enhanced  sittce  1979. 

For  Nct/SwAicA,  electronic  matrix  switching 
proven  and  integrated  with  Net/ Alert 
for  over  a  year. 

For  NetlGnard,  the  system  to  control  and 
monitor  PC  access  to  networks. 

For  tietlLmk,  the  network  analysis  and 
planning  tool. 

Fw  Net/Measiae,  the  performance  monitoring 
system  for  up  to  12  Unes. 

For  Tbuipo,  the  response  time  monitor 
for  individual  terminals. 

For  products  to  simplify  network  management . . . 
There’s  only  one  Avant-Garde. 

If  you  want  the  expertise  and  the  proven 
tedmoiogy  to  monitor  individual  appUcations 
or  transactions,  S6kb  hi^-speed  Unes, 
and  nearly  40  different  protocols . . . 

There’s  only  one  Avant-Garde. 

If  you  want  more  than  30  srrftware  specialists 
who  continually  improve  our  products 
and  develop  new  ones . . . 

There’s  orUy  one  Avant-Garde. 

If  you  want  to  save  hundreds  of  thousands 
of  doUars  in  network  operations,  improve 
services  and  manage  growth, 
therok  only  one  Avam-Garde . . . 
llw  pioneer  and  leader  m  network 


No  one  ever  said 
decision-making  is  easy. 


f 


BY  KEVM  MURPHY 

Fiber  optics  has  already  had  a  major 
impact  on  long-haul  telecommunica¬ 
tions.  Mok  telephone  trunking  ap¬ 
plications  are  now  turning  to  opHc^ 
waveguide  fiber  as  the  transmission 
medium  of  choice.  AT&T  is  currently 
installing  a  fiber-optic  backbone 
through  the  Northeast  Cotridor  of 
the  nation's  telephone  netwodt,  and 
wDik  is  starting  on  a  transatlantic  fi¬ 
ber-optic  cable. 

Now  that  fiber  is  an  accepted  trans¬ 
mission  medium,  it  is  being  used 
increasingly  for  shoiteif  distance 
computer  data  transmission  and  lo¬ 
cal-area  networks.  In  Jaiiuary,  Cor¬ 
ning  Glass  Woiks  intnxluced  a  new 
type  of  fiber  that  facilitates  the  use  of 
already  developed  telecommunica- 


tions-type  connectors  and  equip¬ 
ment  ftir  low-cost  data  communica¬ 
tions  systems. 

Both  su^ly  and  demand  sides  of 
the  market  ate  stimulating  interest  in 
local  netwDik  fiber-optic  links.  Man¬ 
ufacturers  are  making  hardware  tar¬ 
geted  specifically  at  the  needs  of 
shon-haul  tiansmission.  Prices  ate 
dropping  With  the  accumulated  pio- 
duction  volumes  for  all  tgrplications. 
Local  netwodt  users  want  to  take  ad¬ 
vantage  of  what  fiber  has  to  offer: 
higher  transmission  rates,  longer 
lengths  requiring  fnvei  repeaters 
and  immunity  to  electromagnetic  in- 
terference. 

The  maiket  for  short-haul  fiber-op¬ 
tic  systems  is  not  as  homogeneous  as 
that  for  long-distance  telecommuni¬ 
cations.  The  local-area  network  is  a 


within  a  mainfiame  or  communica¬ 
tions  fiom  a  mainfiome  to  and  within 
peripheral  devices  in  the  same  or 
differem  buildings. 

Industrial  applications  range  from 
carrying  process-control  dam  to  vid¬ 
eo  monitoring  for  plant  security.  The 
Mitre  Cotp.  developers,  who  helped 
pioneer  the  local-area  netwodt  con¬ 
cept,  studied  connections  within,  an 
aircraft  carrier.  The  local  network  de¬ 
scription  can  cover  local-loop  con¬ 
nections  to  telephone  subscribers, 
links  to  cable  television  subscribers’ 
homes,  any  networks  within  a  cam¬ 
pus  or  office  building  or  even  tiatis- 

The  madtet  for  shon-haul  fiber-op¬ 
tic  systems  is  forecasted  to  be  on 
the  verge  of  significant  growth. 
Gnostic  Concepra  of  Menlo  Ruk, 


Now  that  you've  invested 
in  computers,  a  good  network 
is  how  you’ll  gel  the  nwst  out 
of  them. 

Agood  network  today 
isa  singte  computing  en%. 
Itshaiesresourcesautemati- 
caly.lt  is  soflexible  it  can 
change  size,  shape,  even  pur¬ 
pose  wUh  minimal  impact  on 
your  users  and  your  pocket- 
txnk.Morethanaccommo- 

good  network  invites  them. 

Thevery  best  networks  do 
this  in  near  invisibte  ways. 

This  kind  of  transparency 
istheengineeringgoalofthe 
networking  products  Digital 
maies.  It  is  the  elegance  built 
intothe  over 14,000 network 
nodes  Digital  already  supports 
around  theworld. 

DECnet"  software  is  the 
cerSerpiece  of  Digital  net¬ 
working  products.  The  new 


Phase  IV  \fersion  is  compat¬ 
ible  with  virtually  every  proc- 


Digital  makes.  This  allows  you 
to  build  networks  u^  essen¬ 
tially  any  combination  of 
Professional  350sr  PDP-11 7 
VAX.”  DECsystem-107  and 
DECSYSTEM-20"  computers. 
DECnet  Phase  IValso  accom¬ 
modates  the  Ethernet  protocol. 


the  most  efficient  route  and 
automatically  avoids  failed  lines. 

Virtual  terminal  mode 
gives  you  remote  terminal-to- 
terminal  access.  Logging  on 
anywhere,  you  can  reach  and 
manipulate  the  data  of  any 
authorized  node  on  the  net. 

Program-to-program 
communications  enable  you  to 


DECnet  is  distinguished  by 
a  remarkable  set  of  high-level 
userfunctions.Theseareavail- 
able  to  every  network  user. 
From  every  point  on  the  net¬ 
work.  On  a  DECnet  network  of 
any  size. 

Ar^tive  routing,  for  exam¬ 
ple,  eliminafes  the  need  for 
direct  physical  links  between 
each  system  pair.  DECnet  picks 


written  in  different  languages, 
amning  under  different  operat¬ 
ing  systems. 

DECnet  is  state  of  the  art 
in  networking  software.  It  man¬ 
ages  your  network  so  efficiently, 
you  can  manage  DECnet  from 
asingle  terminal. 


some  eighty  discrete  products. 

Atthe  local  level.  DigitaTs 
Ethernet  repeaters  allow  you  to 
extend  your  LAN  to  lirik  depart¬ 
ments,  buildings, or  projects  as 
needed.  New  systerns  sim¬ 
ply  dlampontothe  coaxial 
cable  with  interfaces  that  take 
just  minutes  to  install.  Add 
Digital  terminal  servers  and 
you  break  the  dependency 
between  tennin^  and  spe¬ 
cific  processors.  This  allows 
any  user  on  the  LAN  to  access 
the  resources  of  any  host. 

Add  Digital  communkration 
servers  and  you  can  connect 
LAkte  to  wide  area  networks. 

Digital  supports  coopera¬ 
tivecomputing  with  spedal 


colsbetweenunljkearchitec- 

tures.Onegivesyouaccessto 

ftniiifre -  theX.25packet-switching 

WHhinasinglenetworking  technotogyforcost-effective 
architecture.Digitalmakes  Wernational  communications. 


Others  connect  Digital 
equipment  to  IBM's  SNA.  More 
ttun  just  permitting  communi¬ 
cations, these  gatewaysgive 
your  users  direct  access  to 
troth  Bie  batch  and  transaction 
processing  environments  of 
IBMmainframes. 

Digital  networtdng  prod¬ 
ucts  dramatically  enhanoe  the 
eifectivenessofyDurdistributed 
computing  resources.They  can 
be  combined  in  almost  endless 
w^tobuildanetwDrkcom- 
pri^  of  just  two  nodes,  or  over 
athousand.  Usersinthenext 


DECnet  software  Iceeps 
Digital  networtdng  simple.  Sim- 
pTicity  keeps  Digital  networking 


Digitalbelievesthatexoef- 
lence  in  networking  is  best 
measured  from  the  userls  point 
ofview.Andbyandlatge,com- 
munications  on  a  Digital  net¬ 
work  is  just  plain  automatic. 

Youcantransferfilesby 
simply  noting  the  node  of  the 


cubicle  or  on  another  continerk 
can  share  information,  applica¬ 
tions  and  peripherals.  They  can 
integrate  work  at  any  level. 
Smaller  systems  gain  access 
to  the  pot^l  capabilities  of 


systems  can  off-load  tasks  to 


receiver.  You  can  reach,  via 
DECmail”  software,any  num¬ 
ber  of  people  just  by  naming 
them.  With  DATATRIEVE"  soft¬ 
ware  you  can  sort  and  report 
information  without  regard  for 
how  Old  where  it  is  fiM. 

To  the  user,  hew  it  aH  hap¬ 


pens  isof  little  or  no  concern. 
User  commands  remain  con¬ 
sistent  across  operating  sys¬ 
tems,  across  distances 
supported  by  DECnet  and 
despite  the  fkt  that  your  mes¬ 
sage  might  travel  by  fiber  optic 
cable,  private  or  public  lines, 
and  then  by  satellite  link. 

_ 

WilhDigitalsofiware.no 
proposed  network  use  is  too 
unHrely.  No  combination  of 
technologies  is  out  of  the  ques¬ 
tion.  And  because  Digital 
rtnaintains  service  centers  in 
every  comer  of  the  world,  no 
remote  node  is  too  remote. 

Digital  will  design,  install, 
help  manage  and  constantly 
evaluatethestateofyourn^- 
wortcYbu,  your  users,  your 
kiture  data  communications 
management  can  all  be 
DigitaMrained.Digit^  will  give 
youround-theclocksuppott 
wUh  guaranteed  service  and 
warranteed  product 


solutions  soopen^nded  they 
win  instill  you  with  confidence 
about  the  most  far-reaching 
computing  decision  you  face. 


Digitelnelworkingptod- 
ucts,  lie  every  DIgitM  hard¬ 
ware  and  software  product, 
areen^neeredtoconformto 
an  overai  product  plan.  This 
means  Dl^  syst^  are 
engineered  to  work  togeteer 
easily  and  exparxl  inexpen- 
sivefy.  Only  Digital  pnwides 
you  wih  a  sin^.  integrated 
computing  strategy  direct  from 
desMoptodatacenter. 

Foraoopy  of  the  brochure. 
"Digital:  Tbmorrow's  Networks 
1bday:'cani-8t»-DIGnAL 
Or  write;  Digital  Equipment 
Corporation,  Attn:  Media 
Reqxxise  Manager,  200 
Baker  Avenue,  \A^  Concord, 
Massachusetts 01742. 


Most  of  an.  Digital  will 
provxteyouwithnetworking  ^1 


ny  existing  buildingAaie 


\\1im  k  comes  to  effidem  (XinMniM 


MOM  can  fix  you  up  with  the  hard-  efiminatiiK  the  need  fir  additional  fiainewithalocalphonecalliafiier 
ware  and  software  10  turn  your  IBM  expensiw.hardwate.  Data  control  is  than  having  to  dial  long  distanoe. 
PCs,"  DEC  Rainbows^  Apple  oentialized  in  the  tnainfiame:  So  )ai  saw  money! 

lisas,"  and  other  micros-aswdl  Meet  a  lew  of  MOMfs  finals  ^ 

as  terminals-- mto  fidl-fimction  MOM  inarltets  a  gmwit«  runber 

woritflations-lnaandy  of  very  imaessive  hartfeare  and  ^ - - - jt // 

MOM,  whidi  stands  fir  Mariieting  software  products.  Each  one  is 
of  Micros  to  Mainfianies,speciali2es  compatible  with  a  variety 
in  darfijuting  sophisticaitd,  state-  of  miaDoompuieis. 

ohhMtt  mietfeoe  equ^ment  Thu  MectBMA."  TtamlMilAIJNEwithlRMAIZnE" 

can  depend  on  her  to  link  your  IRMA  goes  witfiaMRUE,theBM  PC  -another  member  of  MOM  s 
micros  to  host  compuKts  quickly  orXr"IRMA  is  a  Decision  Support  family- to  got  the  same  data  cap- 
Effldentiy  RoNem-fiee.  laetfaoe"— apriniedcircuitbaird  tore  imctions  IRMA  provides. 

MOMsoldfashionedwhenitoomes  HyOOMPIlKpctfiecliiiroe 

to  pnxkict  reiy)iUty  service  iir  ■MA. 

apport.  Her  advice  is  sound 'Bust  This  snftwarp  swtpm  wtxiis  in  mn- 

hec  MOM  si^  only  those  pro-  ^^*(^nRiM^)unciian  widt  IRMA  to  provide  hi^ 
duct  that  wiDfrcwdejou  with  the  speed  transfar  of  files  oet^  me 

sohitioos  you  need 'WI  her  what  mainfiameandthelBM  PCorXC 

)nurnee*are,MOMwiDlell5ai  thatsIqrintothePCandpro-  PC/COM’s  universal  file  transfer 
the  best  way  to  increase  productivity  vides  a  direct  link  to  the  IBM  main-  capdxlity  is  compatible  widi  major 
as  well  as  keeping  costs  dowa  frame  compuiec  IRMA  provides  fii  SMopetadtfsjslems^ssoci- 
MOMImoiiBllKvadBeafa  5278  enufadon.  She  puts  you  on  ated  application  files.  Single 
dalK  line  with  the  matnframe-via  a  fijnction  keys  provide  users  with 

Money  doesn't  grow  on  trees.  So  coax  ad)le-giyit«  you  instant  easy-tonse  menus  to  transfer  text 
stdutkns  to  Utfay’s  business  com-  access  to  the  Dig  computer;  the  files,  source  pn^rams,  data  and 
munication  proUgis  need  to  be  prime  source  of  cunent  (fata  abject  files  behveen  the  mainftame 
And  dim,  of  OOBRC,  there’s  and  the  petscnal  compuiec 

sweet  DmAUNE.”  Users  are  subject  to  centralized 

IRMA's  sisiet;  QtMAUNE,  links  per-  mainframe  coiilrol,  so  security  is 
sonal  computers- no  matter  how  muditighlec  MOM  believes  in  keep- 
remote-to  IBM  3270  networks,  ingad^lip 
-  And  hke  her  Slstec  OtMAUkE  is  a  AKDUL*  MOM’S  UOVBSAL 
Decision  Support  biterface  She  lets  IBMViALOOMmB. 
oonfsiUe  with  Vis  next  genera-  you  conduct  2-way  phone  com-  AKDUl  fa  MOM’s  selfrcontained 
don  of  technology  MOM  stretches  municatlon  with  yoir  mainfiame  mioiDprooetoar  system  diat  converts 
youroonfuterimeslmentdollaisby  via  a  5270  tenrdnal,  fiom  aooEB  aletminalintoafiil|{incdon,sland- 
adding  processing  capabilities  to  townorarounddiewaridIRMAUIC  alone  personal  compuiec  AH  it  takes 
microcomputets  and  terminals,  connects  you  dfaect  to  ynur  main-  is  a  siiqtle  cable  oonnecdon  between 


Beu^L 

Key  largo, 
Uberaielya 


uc  now  dmihey  see  the  mar- 
I  growing,  ibey  need  to  pro- 


HICACO-S  MEK- 
I  chandise  Man,  tetto- 
I  fined  by  EGA,  la  an  ex- 
cepilon.  And  accoid- 
i^to  Biafaop,  half  of 


AHOMnUOOOrAiioteriHqr 
to  trik  Id  aoy  oompMec' 

The  RUOOO  protocol  converter 
alloHEyou  to  connect  any  asynchro¬ 
nous  terminal  or  PC  into  an  IBM 
3270  netwrk  and  simuhaneously 
into  anyr  asyndmous  host  system 
tou  can  do  it  from  either  a  local  or 
a  remote  locatkm.  The  (MOOO  has 
additional  ports  to  which  you  can 
attachapi^ 


this  aenice  than  anybody,  be¬ 
cause  tbe  competitioa  Is  toe  guy 
with  the  glass  and  steel  buUtSng 
next  door,  and  he  Is  stuck  with  a 
building  chat  Is  10  or  15  yeaia  old. 
What  dtxs  he  have  to  sell?  He 
needs  this  enhancement  probably 

his  position." 

Another  problem  that  must  be 
addressed  It  system  malnceoance. 
A  bcilllles  manager  Is  geoetaUy 
necessary  to  manage  and  tnalixaln 
such  a  large  system,  and  malnie- 
nance  schemes  vaiy.  The  buUtUng 
owner  can  hire  his  own  staff  to 
provide  malrxenaace,  but  this 
scheme  la  mote  likely  when  the 
owner  himself  Is  a  m^  ponion 
of  the  tenancy. 

In  most  cases,  Independent 


from  micros  to  mainframe-ACM  "does  itaU. 


de  terminal  and  the  host  system 
No  terminal  morSfication  is  required 
%u  get  PC  pomr  on  the  termi^  in 
addito  to  your  nonnal  terminal 
capability 

In  addidon,/UaXR  is  portable,  so  its 
very  easy  and  efficient  to  use.  Buy 
MOR,  and  MOM  will  give  you 
CP/H*  MS-DOS,"  WidStat" 
CalcSlai"and  CBASIC"  software, 
MisoluielyfreelFiletransfer  software 
is  avaifaUe  as  an  optional  feature. 


system  insues  the  irti^of  her 
software.  This  system  allm  usees  to 
com  mom's  software  fir  their  inter¬ 
nal  use,  witiie  a  companion  chip 
installed  in  the  PC  prevents  un- 
authoriaed  use  MOES  mates  and 
keqs  software  and  oommunications 
private  and  seoie. 


MOM  even  has  a  oompetec 

This  small,  professional  oomputer 
in  a  briefcase  capghl  MOM's  eye. 


The  PCThnelef"is  a  iiD-fcnction 
IBM-<nnptoble,parttole computer 
A28-poindwondec  itoomesstan- 
dardwilhagasplaanad^fer 
25  lines/80  chaiactei$,lirRAM 
memory  and  an  IBM  PC-type  re- 
movable  heyboard  The  dot  matrix 
inmact  printer  is  bi-directiona],  iJinn.2ii.ii5n 

^charKMip,^  MOMtaS^sX/Kieiiit. 

TO  PCBavelerhas  paphirs  capa-  comes  to  micro-to-mainfigme 
bility  and  oommunication  options  aooess  She's  node  it  her  business  to 
(300/1200  BPS  internal  modem),  know  the  marteljust  ask  her  about 
IheSmegfi^diskisuppadable  products, Btingyaurprobtotoher 
Thet  her  fcrSie  best  advice,  mom 
bi^di^  801^  processors  andisK)  knows  how  to  iraproie  your  oom- 
time^  ihm  ihelBMPC  mimicatiorB  network,  and  noboify 

Arailable  for  delivery,  Jan.,  1984.  is  as  coS  and  quality  conscious  as 
MOMarirlMamS."  she 

Anything  worth  preserving  is  wwlh  MOM  is  Marketing  of  Micros  to 
protecting,  so  MOM  dmloped  Mainftames.  Call  her  at  1-800- 
IWClES.Apaieniedd4ipRiiecikn  241-1170  w404/351-2902 

Spedalsteh^^aI^^e»fe)5Clf^terosto^^^ 

1vvoNorthside75.AtlatitakCeoisia3c^ 

AdKrision  of  hcoa 


In  addition,  McBride  pointed 
out  that  some  of  the-PBX  manu- 
facniiets  ate  identifying  the  amall 
tenant  as  a  target  of  oppanuoify. 
"It  la  going  to  be  incteaaliigfy 
tougher  to  sell  shared  aetvicea 
when  the  manufacturers  of  ihe 

mate^iMre^tttaS^fir  dSe  in^. 

dividual  or  tbe  small  tenaix  to 
own  their  own  syatem,"  he  ex¬ 
plained. 

The  problem  with  tenama  ea- 
tablishing  their  own  lelecom- 

ro  the  case  ofati^^** buUdings. 
According  to  McBride,  in  onler  to 
retrofk  a  building  for  slated  ser- 

space  must  be  vacated  thaiihe  ser¬ 
vice  organization  can  work  with 
and  tty  to  make  the  building  more 

"1  taiOT  of  very  few  that  are  go¬ 
ing  bxo  a  building  that  la  already 
fou  and  where  all  the  tenants  are 

cations  schemes, "  McBride  point- 


THE  AT&T  FAMILY  OF  DATAPHONE 


MODEMS.  WE  MAKE  WAVES. 


monitored  through  this  single  desk-top  console. 

1^1  m  iiicorporates  the  Diagnostic  Control¬ 
ler,  and  adds  a  Network  Controller  and  CRT  for 
expanded  diagnostics  and  control.  Adding  a  printer 
provides  hard-copy  reports  of  faults  and  test  results. 

DmPHONE  n  Service  Level  IV  is  our  new¬ 
est  coring,  with  eight  times  the  capacity  of  Level 
m.  Its  de^  and  functionality  ate  suited  to  the 
largest,  most  complex  netwo^. 

A  System  Controller  manages  eight  systems, 
each  with  four-tier  addressing  and  real-time  moni- 
toting.  A  color  CRT  provides  graphic  display  of 
reports.  Trends  can  be  analyzed  quickly,  arjust- 
ments  made  and  future  ptoWems  avoisM. 

A  uniqite  benefit  available  with  DAIAPHONE 
n  Service  is  remote  24-hour  monitoring  at  one 
(rf  our  nearby  AT&T  Data  Maintenance  and 


Operations  Cortrot  Centers. 

Wfebringyou 

AT&T  led  the  communications  revolution  over 
100  years  ago.  Our  ptorhtcts  set  the  standards  for 
performance  ani  refiability. 

Tbrlay.  we'reapplyBig  our  resources  to  povide 
a  growing  line  of  d^  trartsmission  products. 
Products  dewefoped  through  the  research  (rf 
AT&T  BelLabrnatories,  and  supported  ^  the 
largest,  most  experienced  sales  and  service 
force  in  the  industry. 

Our  DAEAPHONE  products  incorporate 

prirxdple  that  integtates  our  products  so  they  per- 
-fotm  as  one  system'.  As  you  grow,  the  flexil:^  of 


Inkamation  Sy^ms  Archttectaire  alows  for  easy 
system  expansion. 

1b  learn  how  our  fomly  df  DADVFHONE 
Modems  can  increase  yote  profits  and  productivity, 
can  1-800-247-1212,  Ext.  328. 

WHEN  YOU'VE  60r  10  BE  MGHT. 
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'VTith  the  breakup  AT&T  and  the 
resultant  introduction  ctf  greater 
competition,  the  envitonment 
whi(A  telecommunlcatlDn! 
nies  condua  research  and 
ment  has  changed.  Increased  atten¬ 
tion  to  mariteting  brings  an 
emptois  on  new  pi^ua  practical¬ 
ity  and  maiket  appeal.  This  has  a 
dual  effea  on  telecommunications 
R&D.  First,  the  emphasis  will  be  on 
development:  Madreters  want  R&D- 
with  immediate  practical  triplica¬ 
tions.  At  the  same  time,  in  orda  for 
equipment  to  be.  easier  to  use,  it 
must  be  much  more  sophistical^ 
The  situation  is  analagous  to  com¬ 
puter  hardware  and  software.  The 
more  the  products  accomodate  end 
users,  the  more  initial  development 
woik  is  required. 

The  change  ^  corporate  structure  - 
at  A'I'&'T  has  implications  for  Bell 
Laboratories,  the  flagship  of  tele¬ 
communications  R&D.  A^n,  there 
is  likely  to  be  a  dual  effea.  First, 
with  an  increased  emphasis  on  mar¬ 
keting,  eiqiea  Bell  Labs’  inventory  ' 
of  new  products  to  move  off  the 
shelf  much  more  quickly  than  in  die 
past.  Second,  without  the  subsidy 
provided  by  AT&T,  the  former  giant 
communications  monopoly.  Bell 
Labs  is  not  as  likely  to  late  die  long 
view  on  research  as  it  once  did.  It  is 
doubtful  whether  the  funds  wfU  be 
available  for  the  kind  of  leading- 
edge  work  that  produced  the  tian- 

Finally,  aiille  projeaed  increases 
in  defense  spending  make  contin¬ 
ued  government  subsidies  of  re¬ 
search  likely,  closer  scrutiny  by  ^ 


Hofmiood  is  a  partner  in  the  exec¬ 
utive  search  firm  of  Ward  Howett  In¬ 
ternational,  Inc.,  New  York 


lucion,  taking  the  detours  they 

Russian  Roulette.  Sooner  or  later  something  serious  is  bwrS  to  go  wrong.  Ask 
the  major  New  \btk  insurance  broker  where  a  one-digit  miscommunication 
caused  a  $1,000,000  error  in  a  client  bill.  Or  the  medical  lab  where  a  mi^ns- 
mi^  enzyme  count  came  within  minutes  of  costing  a  patienft  life. 

But  now,  Mictocom'*'  introduces  the  Era  2  SX/1200,~  the  stancklone  1200 

_  baud  modem  that  provides 

100%  error-free  data  com¬ 
munications,  and  that^ 
easy  to  operate  and  cost 
effective.  Era  2  SX/1200 
implements  a 
machine- 
independent, 
error-conecting 
protocol,  called 
MNir  MNP  detects 
transmission  errors 

between  Era  2  modems  caused  by  line  interference  a  low  quality  telephone 
connections,  and  retransmits  lost  or  inconectly  received  data. 

The  new  Era  2  SX/1200  is  Bell  212A  compatible,  suppo^  RS-232  devices, 
and  can  be  rack  mounted  -  a  major  space  saving  in  large  multiple  installations. 

It  can  store  up  to  nine  telephone  numbers  of  36  digits  each,  with  battery  back-up. 

It  has  a  simple,  character-oriented  command  stojcture,  with  control  of  ^1  modem 
functions  from  local  devices. 

All  of  the  above  comes  for  the  remarkably  low  price  of  $599  -  about  $100 
less  than  brands  that  can't  deliver  100%  error-frre  performance. 

So  call,  right  now,  for  toll-free  information  dxxjt  the  SX/1200.  The  number 
is  1-800-322-ERA2.  NAfe'll  send  you  a  complete  brochure  and  spec  sheets  to  show 
you  how  dangerous  enors  in  communications  are  a  thing  of  the  past 


EraS 


As  a  result,  these  reseaidwis  may 
become  coafocmiats.  And  they 
may  lose  the  emepteDeutlm 
dilw  that  probably  brought  them 
into  the  profession  in  the  first 

As  mehtiooed  at  the  outset, 
there  is  no  quick  fbt  for  producing 
this  self-tegulaUng  environment. 
Proba^  the  most  hxquently  at- 


To  nurture  oeatlve  research 
and  development,  there  has  to  be 
a  commitment  bom  the  top  for 
change.  Then,  it  is  necessaiy  to 
find  individuals  who  can  success¬ 
fully  handle  the  desired  transfor¬ 
mation.  It  is  necessary  to  find 
managers  who  are  bioad  enough 
m  r^TO^that  there^lljgw  to 

Thae’msnagers  must  be  able 
to  realize  that  they  too  will  have  to 
adatt  themselves.  They,  must 
wont  diligently  on  their  peers  to 
make  them  realize  that  change 
will  have  an  impaa  on  them. 
These  manageis  must  convince 
their  peers  that  it  is  necessary  to 
change.  In  addition,  they  must 
work  to  maintain  support  bom  the 
highest  levels.  These  qualities  are 
as  Impoitant  as  having  a  record  of 


One  small  step  for  Digilog. 

One  giant  leap  for 
data  comm  test. 


New  f^ily  of  automatic  protocol  analyzers 
Interpret  and  Isolate  the  error  source  for  you 


MMt  ttia  Nmr  DIgllog  200.  400.  600. 


Id  of  thm  all. 

Digilog  200,  automates 


automatically.  And.  of  oo 


le  Olgilag  200  has  just 
_  .ou  can  think  of— EE 
PROM  pkks  for  program  or  data  storage, 
remote  control,  typewiiter-like  k^txiard. 


triggers.  CRT.  help  so 


Here  the  emphasis  shuts  to 


CRTs,  built-in  3'A"  micro  di 
Keys,  graphics,  protocol  simulation  plus  all 
the  features  of  the  200. 

Digilog  800.  tM  new  technology 

Meet  the  world's  first  protocol/perfbrmance 


Use  the  800  to  conquer  the  toughest  data 
comm  problems.  Debug  software  programs. 
Improve  the  performance  of  your  petwork. 
The  Digilog  800  oners  you  every  conceivable 


The  Digilog  800  also  gives  you  on-line  color 
graphks.  internal  10  megabyte  disk  with 
selective  logging  and  comprehensive  statislical 


Digilog  is  out  in  firont 

Want  to  see  what  the  new  generation  of 
k)  for  you?  Call  nc 


m  (215) S 
Digilog  Inc..  Network  Control  Division 
1370  Welsh  Rd.  Montgomeryville.  RA  18936 
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ByBrnceHoanl 

The  torso  of  his  massive  body  momemailly  obscured  ^  a  sprawl¬ 
ing  plant,  A1  Oerter  first  comes  into  view  from  the  waist  down  as 
he  approaches  the  receptionist’s  desk.  His  legs  are  slightly 
bow^,  as  if  fatigued  by  auiylng  around  a  constam  load  <rf  285 
tightly  muscled  pounds.  Still,  they  move  easily. 

When  his  top  half  appears,  A1  Oerter  looks  every  bit  the  four- 
time  Olympics  discus  champion  he  is.  No  other  Olympian  before 
or  since  has  done  what  A1  Oerter  has  done — win  a  gold  medal  in 
four  consecutive  Olympics.  No  other  Olympian  has  ever  accom¬ 
plished  what  A1  Oerter  is  striving  for — another  gold  medal  in  his 
fifth  Olympic  Games.  And  at  the  decidedly  post-Olympian  ^ 


Hoard  is  editor  (/Compute 


1  On  Communic 


Incredible  as  it  seems,  even  Big  Blue  needs  to  be  mainframes  don't  always  work  together, 

bailed  out  now  and  then.  Personal  computers  are  such  The  result  is  Computer  Shock.  And  nothing  short 

a  runaway  success,  they're  running  Information  Man-  of  a  HERO’*  can  cure  it. 

agers  rag^ .  The  problem  is  personal  computers  and 


HERO  is  the  intelligent,  desktop  Networked 
Personal  Corhputer  from  MDS*.  It  does  everything  a 
personal  computer  can  do.  And  lots  that  it  can't.  But 
HERO'S  main  fame  derives  from  its  interaction  with 


KmuBaaaaaiimm 

Mated  with  the  MOS  SUPER  21  ”  Communica-  SUPER  SNA"  option  gives  you  both  on  one  communica¬ 
tions  Processor.  HERO  can  converse  inteHig^tly  tions  Hnk.  HERO  runs  software  under  MS-OOS.  Plus 
in  IBM  networks.  HERO  emulates  IBM  3270  SNA  its  own  multitasking  operating  system, 

and  the  3776  remote-job-entry  systems.  Our 


HmOSIMnANDCONgUBL 


With  MOS  HERO  and  SUPER  21 .  you  can  acces 
private,  departmental  and  corporate  datatases.  In- 


withdata  in  the  mainframe.  HERO  lets  you  retrieve 


stead  of  not  working,  your  entire  organization  can  be  information  from  the  database,  process  it.  display  it  and 
networking.  Under  your  control.  update  it.  Then  either  return  it  or  store  it  locally. 

And  only  MOS  offers  you  INTELLIGENT 3270r 

EVEN  mos  RED  HIK 

In  addition  to  HEROS.  SUPER  21  is  available  with  plug-compatible  controllers,  printers  and  displays, 
non-intelligent  workstations  within  INTELLIGENT  They're  directly  interchangeable  with  corresponding 
3270  networks.  MOS  offer  the  PLUS  80"  family  of  IBM  3270  units. 


RIIOS  HDO  RIHKD  AHDO  our  VfOIL 

With  HERO  and  SUPER  21.  your  existing  data  MOS  systems  are  planned  for  non-obsolescence, 

processing  investments  become  part  of  an  ever-ex-  They're  modular  in  design  to  accommodate  ^ture 
pending  fund  of  available  data.  All  of  it  Coordinated.  groirth.  So  every  MOS  system,  fike  a  hero,  is  immortal, 

cost-efficient  and  controllable. 

GETnEMMUHlMDOFOB 

wmniroBNGBUE 

MOS  is  a  multidivisional,  multinational  corporation.  MOS  offers  service  and  support  capability  around  the 
We've  grown  by  helping  our  customers  to  grow.  By  world,  around  the  dock. 

focusing  our  size  and  scope  on  responsiveness  to  their  Ask  our  customers  about  us.  And  give  us  a  call.  Oial 

needs.  Not  just  in  IBM  country,  but  beyond.  800-MDS-HERO.  We'll  show  you  how.  ivhen  it  comes 

We  can  do  the  same  for  you.  wherever  you  are.  to  networking.  MDS  can  help  you  unite  and  conquer. 
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Ol^pic  Villages,  ABC's 
Inetnational  Broadcast 
Center  (IBC),  the  Los  An¬ 
geles  Convention  Center 
and  the  LAOOC  headquar¬ 
ters  in  Marina  Del 


tem  began  with  a  Dimen- 
sloir  2000  placed  at  the 
LAOOC  headquarters  in 
Marina  Del  last  Au- 


“There’sac 
on  your 


dau  innsmlssion  capabiU- 
Ues  mua  provide  their 


Fo*.  ATATs  project  man¬ 
ager  for  the  voice  system, 
the  analog  Dimension 
PBXs  were  chosen  over 
the  newer  dlgttal  Dimen¬ 
sion  System/85  because 
the  Dimension  switches 

an  InstaUed  base  of 40,000. 
"Wfe  considered  the  Sys- 


N  ADDITION  TO 
(be  ^"tring  Ugb(> 
guide  network, 
much  of  the  of  the 
cable  Is  being  laid 


151  Umvenity  Avenue,  PlsloAlto,  CA  94301, 
1415)  328-24U.  800-S23-839&  lUex:  756175. 


telephone  companies  have 
done  the  outside  cabling," 
Fox  commented.  "Our  In- 
stallers  ate  not  trained  to 
tun  up  telephone  poles. 
«e  don’t  know  aO  the 
roles  governing  cabling. 


t  paitieularly  challeng- 
;  bit, of  cabling  will  be 
i  wiring  of  the  Lake  Ca- 


geles.  The  judges'  stand 
and  the  stait  and  Hnisfa 
lines,  all  of  which  requice 
telephones,  will  be  on 
floating' rafts  in  the  middle 


Wympkimi 


’  If  the  auto  industry  had  done 
what  the  computer  industry 
has  done  in  the  last  30  years,  a 
Rolls-Royce  would  cost  $2.50 
and  get  2.000,000 
miles  per  gallon.” 


I 


Gomiii^fs  aiienit  just  ail  industry,  th^ 
imdution  in  the  way  luankiiid  opm 
no  one  covers  this  levolutHNi  better  than  we  do! 
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The  ll!\l\l, Klein., 
Il>lai'k>ii|»asni'\(‘i  Ill'll  lie. 


The'flecaa^  memg- 

pected  lo  produ^icnlis 
on  the  screen  within  55 
seconds  of  when  they  are 


^ices '1^‘both 
and  French,  requires  no 
prior  tedinical  knowiedge 
to  team  how  to  use,  ac¬ 
cording  to  'Khh  Cotwin, 
supertdm  of  the  Olym- 


50,000 


Closes  Ju 


V  YOU  MISS  CW  ON  GOMMUNKAnONS 
M  THE  NEXT  THREE  MONTHS^ 
lOOK  AT  THE  ISSUES  YOUU  BE  MISSM& 


smallei;  non-Bell  Opersding 
Companies— all  in  the  June  issue. 
aosesMa)r4. 

On  Communications  is 
ideal  both  for  the  advertiser 
and  the  reader  Because  each 
one  offers  focused,  in-depth 
information  on  areas  of  inter¬ 
est  within  communicatians. 

Readers  always  want  to 
catch  up  on  whaf  s  hot  and 
whafs  not  in  their  particular 


specialty.  And  find  out  what 
the  vendors  have  to  ofer. 

As  an  advertisei;  you  won’t 
want  to  miss  the  opportunity 
to  tell  them. 

Maybe  thaf  s  why  our  On 
Communications  is  becoming 
more  pr^Hilar  every  day. 

Berause  everyone  wins. 


ing.  The  cost<«ffediveness  of 
(eleconferendns  technology  will 
be  examined,  (rius  infonnatibn 
on  private  and  put^  fodlhies— 
aU  in  the  August  issue 
QoSes  June  29. 

For  more  information,  or  to 
reserve  space  in  ary  (tf 
our  upcoming  issues,  simply 
call  the  sales  office  nearest 
you.  Or  fiU  out  and  return 
the  coupon  to  Ed  Matecki, 
National  Sales  DirectM;  Com- 
puterwoild,  375  Cochituate 
Road,  Box  880,  Framingham, 
MA0170L 
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By  Bruce  Hoard 


The  Summer  Games  of  the  23rd  Olympiad  in  Los'AngelesJuiy  28 
to  Aug.  12  are  The  CMympics  of  Big  Numbers  and  High  Technol- 
o^.  They  are  eapea^  to  be  watched  by  2.5  billion  teievision 
viewers  —  roughly  hidf  the  world’s  population  —  attended  in 
person  by  2.5  million  ^lectators  and  covered  by  15,000  journal¬ 
ists. The  23  events  will  take  place  over  a  4,500-square-mile  area 
with  190  miles  separating  the  northernmost  venue  (Lake  ^ 


study  how  coveiaK  was  coudua- 
ed  mete.  In  addition,  there  was 
also  a  meeting  with  the  European 
Broadcasting  union  (EBU). 

There  was  another  trip  to  the 
1980  Republican  National  Con¬ 
vention  in  Detroit  to  see  how  ABC 
handled  it.  "9Re  just  looked  at 
their  total  approach,"  Johnson 


"All  of  this  comes  off  t 
!  backhone  of  the  ti 


Intematlonal  Univetsky  of  Callfocnia  at  ! 
ee  headquar-  Baibaia  and  the  Universiq 
Wages  at  the  Southern  California,  i^dfic 


RANKJ.  FEGER, 


ed  olH  wtth  bHk;  fiecpieiKT  dMsioo  multlpiexli^ 
techniques  (lee  skidni  OB  Age  70),  evolved  into 
time  dtvisloa  mult4>lexin8  and  fimily  matuied 
into  statiatical-taed  time  division  multiidexing 
and  psdKt-ewllching-based  nentoddng  nodes. 

The  maiket  drnamlcs  responsible  for  the  multi- 
piezer  metamotphosis  are  still  alive  today.  Tech¬ 
nological  advancement  and  die  acoeient^  pace 
of  changes  In  the  legulatoty,  data  piooeasing  and 

new  ground  niles  for  transition  of  multiplexer  net- 
woifcs.  As  a  result,  no  single  multlplexei  technol¬ 
ogy  can  adequately  handle  the  growing  needs  of 
the  user  commuirlty. 

As  nenrorha  have  evolved,  the  user  has  gone 
from  a  simple  siiigle-host  oonfigutation  to  several 
muitivendor  hosts  with  multiple  geogiqdiically 
dispersed  locations  accessing  the  boat  teaoutoes 
(see  Hguie  1  on  Page  69).  These  complex  config- 
nTflHfw  ctnfif  the  need  for  sophisticated  manage* 
meat  and  cootiol  techniques  and  the  deployment 
of  powerfui  and  highly  functional  netwodting 


MGIIK  PROGRESS 

BY  HELEN  PETERSON 


WITH  RECENT  DEVELOPMENTS  IN  PAGING 
DEVICES,  YOU  CAN  RUN,  BUT  YOU  CAN'T  HIDE. 


f^glng  Pngrm»9 


agp^fts  5>f  yhf  htiai. 

dude  the  w»y  the  setrice 


is  predicted  to 
be  dte  next  big 
let^  forward 
forpaghtg 
pravkiiitg  ibe 


ORIGINAL 


/VECneci 


tlons  cooctoUeis.  NCR  Comten,  Inc. 
has  announced  new  ptlce/pecfoi- 
mance  models  of  Its  line  of  communi¬ 
cations  front  ends.  Iluidem  Comput- 
ets,  Inc.  will  pn>vlde  Snaz  —  an  SNA 
intetfsce  that  allows  Ihndem’s  Non¬ 
stop  ptocessots  to  communicate  In 
SNA  netwoiks  —  on  Its  new  6100 

nounced  1^  in  1983,  that  operates 
with  its  new  Nonstop  TXP.  The  indus- 
tty  abounds  with  vendor  hype  for  ^ 


netwDifcs.  The  new  frinoioa  tuns  o 
the  IBM  3705  and  on  Amdahl  Coip.' 
4705  and  ■4705E  series  comraunla 


McCormick  is  president  c 
COM  Associates,  Ralei^  N.C 


Froniend9 


mlnal-inltiated  line  swltchlM 

mulUple  access  bdUty  (a  means 
of  swteUng  3^  heaifa  between 

of  coocuiR»  cliannels,^ite^^^ 
ated  11"^  switching  and  terminal- 
initiated  Une  switching,  these 
functioiis  continue  to  be  Corn- 
ten's  exclusives  in  non-SNA  net- 


Comten’s/amify  qf  communications 
processors  was  given  a  slgH0cant  sliot 
In  Ae  arm  with  a  new  ro$aut  price/ 
performance  to  r^tace  Us 
3670  and  3690  series.  Comten  is  aUve 
and  weB  and  eitfqyh^  conthmed  growOb. 

It  is  obvious  that  the  explosion  to 


and  statt/stop  and  BSC  pnxt 
I  netwodted,  thus  pcovit 

mm.  sharing  for  non-SNA  ai 
like  Stam  and  VM. 

Cotnien’s  weakness 
!  methods;  nerabllin  to  an  Increasi 
channels,  tance  of  SNA.  Some  i 


actional  defic 


30%  while  Income  lumped  63%. 

Starting  last  foU  wtth  the  3630 
replacement  and  continuing  in 
Fmuaiy  with  upondes  to  the 
3630  and  new  models  of  the  3690. 
Comten  has  set  a  new  level  of 
price/performance  that  effective¬ 
ly  lowered  prices  as  much  as  62%. 
The  new  models  offer  circuit  den- 


switching. 


ifonctiooalequlv- 
s  NCP.  Comten 
versiooACP/NCP 


iNCPVnsion: 


Sk  didn’t  kiD  analog  phones.  Honest 
Analog  phones  IdOed  amlog  phones. 

Because  they  lequhed  sept- 
tale  systems  m  data  and  vote.'^jC 
Because  they  lequiied  oofflpli-  SjK 
cased  access  codes.  Because  they 
made  the  avenge  office  desk  kwk^H 
Iflge  the  aiengegange  sale  with  ^ 
^leakeis  and  autodialeis  and  kitetcoms  1 
coax  footprints  all  over  the  pboe. 


AO  ROIM  has  done  is  to  intro¬ 
duce  an  entire  fomily  of  phones  that 
L  bring  digital  tecfanoion  aO  the 
to  the  desk.  So,  for  the  price 
an  analog  phone  you  can 
have  unheankif  conunu- 
^S^^ntication  poner  on  standard 
tdqthone  wire. 

^  There’s  a  SlOOROlMphone* 


Comten  port  look  like  a  3271/ 
3274BSCattachedloComtenpto- 

suppofts  3270  SNA  terminals.  Pro- 


vote  vidiime  control  aod  an  optional  RS23  and  a  totally  jnlegiated,M-featiiRddig^ 
for  flaadess,sinniltuieous  data  and  vote  Ite  ROUI|ibones  are  simply  the  fod^toiidi 

transmission.  to  tire  most  inevitabte  business  ommiiinicatinn 

lltereareROlMplionesaithniorefeatiirebuttoos,  system  in  the  nofldtodw- (be  latest  reason  why 
more  lines,  hands-foeespealKR  and  autodialecs.  more  titan  Ini^tliiids  of  Ore  A)rftmeiO0amipaffl^ 
lltere.  are  ROU^thones  that  can  tell  you  tito  caller’s  dtooKBOUL 

nanK,tiK  extension  number,  the  elapsed  time  of  If  wu’difee  to  see  what  a  business  phone  system 

tfaecaB,dieoostoftiieca]L  can  do  todsK  next  rest  into  the _ 

Ihen  there's  CypressT  next  century  pidc  up  that  Plain  OHUll 

Cypress  is  a  super  compact,  smart  ASCn  terminal  Old 'Mqtiiooe  and  caO  ROUd  INIHill 


MONEYON  THE  MOVE; 

ElECinOHC  FUNDS  TRAWHI 


BY  JOHN  VACCA 


nolof^^  position  in  the 
indu^  make  it  one  of  the 


The  Exchange  currently 
suppoits  IBM  3624,  Oocu- 
tel  Cotp.  2380,  5100  and 
5200  and  Diebold,  Inc. 
910  automated  teller  ma- 

are  capable  of  handling  as 


includ^  deposits. 


fluids  in  increments  of  35 
or  320.  The  new  automat- 

installed  throu^  the  Tan¬ 
dem  Computer  system  will 
suppon  multiline  screens 
ana  47  diSerent  transac- 
tions. 

The  Exchange  regional 


foro¥eraceiituiy 


purpose,  mainframe' 
oriented  data  processing. 
Diebold,  Docutel,  IBM 
and  Intelligent  Systems 
Corp.  have  specialized  in 


THE  DAY  THE  IBM  PC  BECAME  OBSOLETE. 


Integral  Line  Driver 


Local  Multiplexing 

'  ,3  terminals  on  the  same  double 
■  ns.  'it---  ena'Iy  used  to  support  only 

Data  Rates  to  19,200  bps 

,,',pr,ytes  as  it  it  has  its  own  dedicated  1 9,200 
-  or  data  PABX.  and  all  terminals 

V  '  I  It  r  re.r.  s '.Mthout  interference 


\ 

N 


No  Transmission  Delay 

Unlike  regular  multiplexor,,  me  -*>*'  *  - 
specifically  for  in-house  use  A-'  ^  . :  :  m'-e--' 

system's  response  ft  i  .  ..u'-i-'  ,  ■ 

operator 

And  for  users  of  MICOM  '^  INSTANb  i  ^o-ai 
there's  still  another  advantage  INSTA’.'_X  ■:  n 
an  integral  plug-m  module  for  the  Micro600 
What's  more,  INSTAMUX  r ‘ess  '-i.'.  h  : 
the  line  drivers  you'd  n^-d  it  temTinai 


